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PROVISIONAL SUNSPOT RELATIVE NUMBERS, 
JULY 1937 

[Dependent along on observations at Zurich and ita station at 
[Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 

Switzerland] 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, D .  M. LI'LTLE, In C h a r d  

By LOYD A. STEVEN0 

Mean free-air data, based on airplane weather observa- 
tions made during the month of July 1937, are given in 
tables 1 to 3. 

The mean free-air temperatures were generally below 
normal at  all levels over the region east of the Rocky 
Mountains and near normal or slightly above elsewhere. 
The greatest negative departures occurred over Wright 
Field in the lower levels (-3.9' C. a t  2 kilometers) and 
over Norfolk in the higher levels (-3.7' C. at  5 kilometers). 
The greatest positive depaxture (+2.0' C.) occurred over 
Spokane at  1 kilometer. The highest temperatures oc- 
curred over Oklahoma City at 0.5 and 1 kilometer, and 
over El Paso from 1.5 to 5 kilometers. At 5 kilometers, 
however, the temperature over El Paso was only 0.1' C. 
higher than over San Diego. There was, therefore, a 
gradual sbifting of the statlstical center of highest tem- 
peratures, toward the west, With altitude. There were 
two statistical centers of low temperatures located over 
Seattle and Sault Ste. Mane, respectively; the former hav- 
ing the lower temperatures at all levels except at 5 kdo- 
metere where they were equal in value, In general the 

mean free-ah temperatures for July were higher a t  all 
levels than in June by 3' to 6' C. over the northern part 
of the country and by 1' C. over the extreme southern 

The greatest increase occurred at  Oakland a t  1 tart dometer where the temperature for July (24.7' C.) was 
8.2' C. higher than that for June (16.5' C.). At Kelly 
Field, however, the temperatures for July were slightly 
lower than for June at all levels above 1 kilometer. The 
same was true at  Barksdale Field above 2 kilometers. 

The mean free-air relative humidities a t  all levels were, 
in general, above normal over the-northern art of the 

over the western Rocky Mountams and PacSc coast re- 
gions and in portions of the southeastern part of the coun- 
try. The greatest negative departures (- 10 percent) 
occurred over-El Paso from 1.5 to 2.5 kilometers and the 
greatest positlve departure (+ 12 percent) occurred over 
Norfolk a t  3 kilometers. 

The mean free-air barometric pressures and qquivalent 
potential temperatures for the month are shown 111 table 3. 
In general there was an increase in the average pressure 

. 

country east of the Rocky Mouqtams and be P ow normal 
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of July over June at all stations and levels except over 
Kelly Field and Pensacola at 5 kilometers, where there 
was a decrease. The greatest increase occurred over the 
northern and western portions of the country, bemg great- 
est over Salt Lake City at 5 kilometers, where it amounted 
to 7 mb. Due to the greater increase in pressure over the 
northern part of the country, there was a resultant de- 
crease in the south to north pressure gradient across the 
country in July as compared with June. The mean iso- 
baric charts, as drawn from the values in table 3, were 
characterized by a statistical center of high pressure over 
Kelly Field a t  all levels and by relatively low pressure 
over the northern border with the low centers at  Sault Ste. 
Marie and Seattle in the higher levels. 

Free-air resultant winds, based on pilot balloon observa- 
tions made near 5 a. m. (75th meridian time), are shown in 
table 4. For the most part, the resultant wind directions 
were remarkably close to the normal a t  nearly all stations 
and a t  all levels. The most outstanding exceptions 
occurred a t  Sault Ste. Marie at  0.5 kilometer where the 
direction for the current month was 187' (S.) and the 
normal 277' (W.). At Pensacola, also, the current re- 
sultant directions varied from the normal in a clockwise 
direction by amounts of 35' to 94O between 2 and 3 
kilometers. At 4 kilometers the current resultant at  
Pensacola was 272' (W.) 2.0 m. p. s. while the normal is 
44O (NE.) 0.7 m. p. s. A t  Oklahoma City the current 
resultant directions vaned in a clockwise direction by 
amounts of 50' and 87O, respectively, at  2.5 m d  3 kil- 
ometers and at  4 kilometers the current resultant was 
349' (N.) 3.9 m. p. s. and the normal 103' (ESE) 0.7 
m. p. s. Resultant velocities were, in general, below 
normal at all levels over the northeast and southwest por- 
tions of the country and above normal elsewhere. The 
greatest negative departure from t'he normal (-5.3 
m. p. s.) occurred at Detroit a t  5 kilometers and the great- 
est positive departure (+4.1 m. p. s.) occurred at Nashville 
a t  3 kilometers. 

Table 5 shows the maximum free-air wind velocities and 
their directions for various sec.tions of the United States 
during July, as determined by pilot balloon observations. 
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The extreme maximum for the month was 42.0 m. E>. s. 
from the WSW. a t  15,400 meters above sea level over 
Portland, Oreg. 

The mean monthly equivalent potential temperatures 
and specific humidities are shown in tables 2 and 3, re- 
spectively. There was an increase in the mean equivalent 
potential temperature of July over June at  nearly all 
stations and levels. The maximum increase (+17' A.) 
occurred a t  Salt Lake City at  1.5 kilometers. At Pensa- 
cola, however there was a decrease of 1' A. at  1.5, 2, and 
2.5 kilometers, respectively, and of 2' A. at  3 kilometers. 
In general, there was an increase in the average specific 
humidities of July over June a t  most stations and levels, 
the maximum ($3.2 grams) occurring at  Salt Lake City 
at  2 kilometers. At some stations and at  certain levels, 
however, there were small decreases of 0.1 to 0.7 grams in 
the averages for July as compared with those for June. 
The decrease was most consistent a t  Pensacola where it 
occurred at  all levels from 1.5 to 4 kilometers. The loca- 
tions of the statistical centers of high and low specific 
humidities and equivalent potential temperatures agreed 
closely with those of high and low pressure except that the 
lowest mean specific humidities occurred a t  Oakland be- 
tween l and 4 kilometers with no corresponding low pres- 
sure center over that region. 

The outstanding features of the weather for the month 
included the unusual strength and the frequent far west- 
ward movement of the Atlantic HIGH and the frequent 
outbreaks of N,, and P, air from the Pacific HIGH. 
These latter air masses usually entered the country over 
the States of Washington and Oregon and caused unusually 
heavy rains over most of the Rocky Mountain regions 
where they were met by warm moist T, and T, air circu- 
lating around the western edge of the Atlantic HIGH. The 
latter air mass frequently dominated the entire southern 
portjion of the country east of the Rocky Mountains, 
which probably accounted for the fact that the precipi- 
tation over this area was, in general, only 25 to 50 percent 
of normal. Relatively few well-defined LOWS developed 
within or entered the country during the month. 
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TABLE 2.-Msan freeair Felative humidities ( R .  H . ) ,  in percent, and specifFc humidities (q), i n  gramslkilogram, obtained by airplanes during 

July 1957. (Dep. repraenls departure from “normal” relative humidity) 

BarkadabField, La _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Billings, Mont _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Boston, Mass _____________________________________  
Cheyenne, Wyo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
chic3 bL 0 Ill .______________________________________ 
Cow Canalzone _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
El Paw ‘f‘ex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Far 0, &. Dak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Kelel&Field,Tex ___________.________-------..-.-- 
Lskehurst,N. J _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maxwell Field, Ala _________________._____________ 
Mitchel Field, N. Y ____________________---------. 
Nashville, Term _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Norfolk, Va ______________________________________  
Oakland, Calif _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oklahoma City, Okla _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Omaha, Nehr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pearl Harbor, T. H _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pensamla,Fla _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
St. Thomas, Virgin Islands _________._____________ 
Balt Lake City, Utah _________________.___________ 

8aul tBte .har ie  Mich ___________.._____.________ 
Bmt tF ie ld , I I l -~  _______________..__.____________ ~ 

Seattb,Wash _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

8mDlego Calif _________r__._____________________ 

Eelfridge Field, Mi& _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8 kane,Wash _________________._________________ 

ashington,D.@ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wright Field, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
TP 
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Altitude (meters) m. s. 1. 

Surfsee 600 1,000 1,wo 2,OOO 2,600 3,000 4,000 5,000 
dr 

R. H. R. H. R. H. R. H. R. H. R. H. R. H. R. H. S m  
R.H.  

0 0  

9 9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
31 10.0 86 -1 13.6 69 +1 11.3 61 -4 10.3 63 -2 9.0 64 +l 7.8 65 +5 6.4 61 +3 4.6 58 +l _ _ _ _  _ _ _ _  _ _ _ _  
31 9.0 56 +3 _ _ _ _  ___. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  8.7 45 +3 7.8 44 +3 7.3 48 +4 6.8 54 +8 5.1 61 +ll 3.4 60 +5 
31 11.5 84 _ _ _ _  10.2 66 .___ 8.9 62 .___ 8.1 63 _ _ _ _  7.2 64 _ _ _ _  6.2 62 _ _ _ _  5.2 57 _ _ _ _  3.4 48 _ _ _ _  2.5 49 _ _ _ _  
23 9.3 71 +8 .___ ._.. _ _ _ _  ..__ __.. ..__ __._ _ _ _ _  _ _ _ _  8.9 62 +6 7.3 43 0 6 5 44 +1 5.1 51 +3 4.1 61 +4 
2211.4 81 _ _ _ _  10.8 65 _ _ _ _  9.4 R3 ._._ 8.4 87 _ _ _ _  7.6 71 _ _ _ _  6.2 68 .___ 5.1 61 _ _ _ _  3.8 58 _ _ _ _  2.6 51 _ _ _ _  
25 19.6 95 .___ 17.2 88 __._ 14.9 85 __.. 13.2 84 _ _ _ _  11.4 80 _ _ _ _  9.3 72 _ _ _ _  7.2 64 _ _ _ _  5.5 67 _ _ _ _  4.0 64 _ _ _ _  
31 9.5 45 -3 _ _ _ _  _ _ _ _  _... ___. __.. ___. 8.9 36 -10 8.1 37 -10 7.3 39 -10 6.5 42 -9 5.7 55 -8 4.3 82 -4 
31 10.5 82 +4 10.2 64 +2 8 R 5.1 +2 8.3 57 +7 7.3 57 +lo 6.2 55 +9 5.2 52 +6 3.8 48 +2 2.4 U -2 
30 16.0 83 -7 15.5 81 -4 12.1 65 -6 10.4 62 -4 9.0 63 0 7.2 57 -1 6.0 55 4-1 4.2 51 +1 3.0 50 0 
29 12.6 92 +2 10.4 65 -2 9.1 63 -1 8.4 66 0 6.8 62 -3 5.7 59 -2 4.9 57 +l 3.4 51 -1 3.0 63+13 
31 15.5 86 -2 12.6 64 -7 11.6 g4 -5 10.5 G,i -5 9.0 67 -3 7.2 61 -2 6.0 59 -3 4.3 56 -4 2.9 48 -0 
25 12.6 90 -1 13.4 76 0 11.1 r3 f ?  9.8 t3 +1 8.9 i G  +2 7.5 69 0 6.4 67 +2 4.3 57 -1 _ _ _ _  _ _ _ _  _ _ _ _  
30 13.2 84 -4 13.7 69 -1 11.7 71 +3 10.0 74 +4 8.0 68 +3 6.0 57 -1 5.0 55 -2 3.4 48 -3 2.1 38 -8 
26 15.0 84 +4 12.5 70 0 10.8 6S +3 9.0 70 +6 8.4 72 +9 7.1 70 +10 6.0 69 +12 4.1 63 +8 2.1 42 -3 
31 8.9 87 _ _ _ _  9.3 69 _ _ _ _  6.7 31 ___. 5.1 25 _ _ _ _  4.1 22 _ _ _ _  3.5 22 _ _ _ _  3.0 23 _ _ _ _  2.2 25 _ _ _ _  1.8 29 _ _ _ _  
31 14.0 72 +1 14.7 69 +3 12.8 57 +2 11.0 58 +4 10.0 57 +3 8.5 58 4-4 7.7 63 +6 5.5 69 +lo 3.4 61 4-7 
11 12.8 78 _ _ _ _  11.7 62 _ _ _ _  9.9 4s _ _ _ _  9.2 50 __.. 8.6 56 __._ 7.5 59 ___. 6.0 54 _ _ _ _  3.6 44 _ _ _ _  2.0 35 _ _ _ _  
30 14.0 78 -2 13.2 80 0 12.3 57 +3 10.4 82 +3 8.5 73 +4 6.1 57 +5 5.0 52 -1-10 2.5 29 +2 1.5 24 0 
2716.3 92 4-514.6 75 -412.2 i l  -410.3 69 -4 8.4 64 -5 7.0 61 -5 5.8 58 -5 4.4 56 -4 3.0 51 -4 
31 17.6 72 _ _ _ _  17.3 86 _ _ _ _  15.5 92 _ _ _ _  12.6 83 _ _ _ _  9.6 6S _ _ _ _  6.8 51 _ _ _ _  5.5 49 _ _ _ _  3.9 47 _ _ _ _  2.7 42 _ _ _ _  
27 10.4 63 _ _ _ _  .___ _ _ _ _  _ _ _ _  _.._ .___ _ _ _ _  10.9 53 __.. 9.3 47 ..__ 8.0 47 __.. 6.9 49 _ _ _ _  5.6 59 _ _ _ _  4.4 67 _ _ _ _  
31 9.5 90 _ _ _ _  9.4 72 ___. 9.2 71 _ _ _ _  8.2 d l  _.__ 7.2 69 __._ 5.8 63 _ _ _ _  4.8 59 _ _ _ _  3.4 56 _ _ _ _  2.3 52 _ _ _ _  
3013.3 89 +511.7 62 +llO.7 63 +4 9.8 66 4-13 8.5 68 4-8 6.8 01 4-4 5.6 55 +l 4.0 52 -1 2.7 60 -1 
27 8.1 87 _ _ _ _  7.9 79 _ _ _ _  6.9 08 _ _ _ _  6.0 63 _ _ _ _  5.5 60 _ _ _ _  4.5 52 _ _ _ _  3.6 46 _ _ _ _  2.3 37 _ _ _ _  1.5 34 _ _ _ _  
10 11.1 85 _ _ _ _  9.6 62 _ _ _ _  9.1 62 .___ 8.2 __._ 5.8 63 _ _ _ _  4.3 54 _ _ _ _  2.8 39 _ _ _ _  1.4 27 _ _ _ _  
31 9.2 72 +8 __..________ 7.7 41 -6 6.6 -5 5.7 46 -3 5.1 49 -1 3.5 46 -4 2.0 10 -8 
2713.7 85 +810.9 64 -110.0 65 +4 8.0 +2 6.5 66 +6 5.3 83 +5 3.5 53 +4 2.4 47 +3 
28 12.0 92 +7 11.1 67 -1 10.0 69 +6 8.9 +8 5.4 58 +1 4.7 56 +1 3.2 50 +1 2.2 46 +1 

31 11.4 81 +210.7 83 +2 8.3 46 -4 6,s 33 -6 5.7 30 -3 5 0 30 -5 4.9 34 -5 3.8 39 -5 2.9 41 -6 

TABLE 3.-Mean free-air barometric pressures ( P ) ,  i n  mb, and equivalent poteniial temperatures (em), i n  ‘A .  obtained by airplanm during 
July 1957 

Btation 

N U  
her of 
obser 

tlons 
VB 

31 
31 
31 
23 
22 
25 
31 
31 
30 
25 
31 
25 
30 
26 
31 
31 
11 
30 
2i  
31 
27 
31 
31 
30 
27 

31 
27 
28 

in  

8Ilrfal-e - 
P 

1,010 
892 

1,014 
815 
993 

1. 
852 
980 
894 

1,010 
1.010 
1.013 

895 
1,015 
1,014 

969 
Quo 

1.016 
1,017 
1,018 

873 
1,012 

gP8 

994 
945 

1,016 
987 

:E 

- 

- 
em 
- 
341 
329 
323 
333 
325 
353 
336 
321 
343 
326 
339 
326 
331 
338 
311 
340 
332 
335 
340 
350 
335 
323 
315 
330 
307 
322 
321 
332 
325 
- 

SO0 
- 
P 
- 
960 

957 

957 
951 

955 
962 
968 
960 
960 
960 
959 
956 
957 
957 
959 
961 
884 

957 
956 
960 
961 
950 

959 
950 

.___ 

.___ 

.___ 

.___ 

- 

- 
e. 
- 
340 

326 

3% 
350 

327 
344 
328 
337 
332 
336 
335 
321 
345 
334 
335 
342 
350 

324 
321 
334 
312 
324 

330 
33G 

----. 

____. 

____. 

____. 

-..__ 

- 

- 
P 
- 
906 

603 

904 
899 

902 
m 
904 
807 
906 
806 
805 
B(y1 
804 
904 
906 
907 

903 
002 
Ro6 
905 
905 
902 
905 
904 

_ _ _  
.___ 

.--- 

910 
.___ 

- 

- 
em 

337 

326 

327 
347 

329 
339 
32a 
337 
332 
336 
332 
327 
345 
334 
335 
338 
317 

328 
324 
333 
314 
326 
327 
330 
328 

- 

_--_  
_.._ 

__._ 

_ _ _ _  

- 

Altitude (meters) m. s. 1. 

1,500 
- 
P 
- 
855 
852 
852 

852 
848 
851 
850 
858 
853 
856 
854 
855 
853 
853 
854 
854 
854 
864 
858 
851 
852 
$50 
855 
852 
853 
850 
853 
853 

.--_ 

- 

e. 
- 
333 
335 
326 

327 
344 
340 
379 
335 
326 
336 
331 
332 
33 1 
326 
344 
335 
332 
334 
341 
343 
331 
324 
333 
315 
325 
328 
328 
327 

-___  

- 

- 
P 
- 
807 
804 
803 
804 
804 
Ro 
804 
R02 
810 
804 
8OR 
805 
806 
804 
805 
806 
805 
808 
805 
810 
603 

801 
806 
802 
804 
804 
804 
804 

eo4 

- 

E! 1 E 
325 755 
335 757 
326 756 
342 753 
340 758 
328 756 
334 763 
324 756 
333 760 
331 758 
328 759 
330 757 
325 759 
342 7eQ 
335 759 
330 759 
332 7,w 
336 762 
342 757 
331 759 
324 754 
331 739 
318 754 
324 756 
327 757 
3243 757 
324 756 

I 

333 716 
336 1 714 
325 711 
338 715 
324 710 
339 710 
340 115 
33 711 
332 719 
323 712 
330 716 
330 713 
335 715 
328 713 
325 716 
339 716 
333 715 
326 715 
P O  714 
331 719 
340 714 
331 715 
323 710 
328 715 
318 710 
322 712 

328 713 
3 2  712 

3 n  714 

I I 

“I” 
-- 

I 

__--_ 
331 
320 
336 
328 
334 
337 
328 
330 
328 
330 

328 
325 
321 
930 
321 sn 
331 
329 
336 
332 
324 
328 
321 
321 
326 
327 
324 

.____ 

- 
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M%eper- Atlanta, Billinga, Boston, Cheyenne, Chicago, “,”,;? Detrolt, Fargo Houston, 

N* Mer‘ (308 m.) (1,OSe m.) (15 m.) (1,873 m.) (182 m.) (204 m.) (274 m.) (21 m.) 
Oa. Mont. Mass. Wyo. Ill. Mich. N. Dak. Tex. 

(1,564 m.) 

Key Weat, Medford, Nashville, 
Fla. Oreg. Tenn. 

(11 m.) (410 m.) (194 m.) 

Altitude (m.) 
m. a. 1. 

Burface _ _ _ _ _ _ _  
500 . . . . . . . . . . . . . . . . . . . . . .  
1,ooO 
1.500 
2,000 _ _ _ _ _ _ _ _ _ _  
2,500 _ _ _ _ _ _ _ _ _ _  
3,000 _ _ _ _ _ _ _ _ _ _  
4,000 _ _ _ _ _ _ _ _ _ _  
6,000 _ _ _ _ _ _ _ _ _ _  

~ ~, -- ---- 

-- -- -- __- -- _- -- I_- -- -- -- -- -- 
0 0 0 0 0 D 

2 1 .8  289 1.0 307 2.3 260 1.5 281 2.6 2% 1.8 140 0 .2  270 1.7 92 0.3 167 1.0 119 2.9 196 0.5 237 0.0 
291 3.7 _ _ _ _ _ _ _ _ _ _ _ _  292 4.4 _ _ _ _ _ _  ~ _ _ _ _ _  250 5.2 259 3.1 277 4.1 142 2.5 196 7.9 122 5.8 237 0.9 243 2.1 . . . . . . . . . . . . . . . . . . . .  280 4.0 _ _ _ _ _ _ _ _ _ _ _ _  290 3.9 _ _ _ _ _ _ _ _ _ _ _ _  268 5.2 271 4.2 289 5.5 224 2.4 195 7.3 132 6 .0  288 1.0 249 3.3 . . . . . . . . . . . . . . . . . . . .  270 4.4 312 0.9 287 4 .7  _ _ _ _ _ _ _ _ _ _ _ _  281 4.7 271 4.5 286 5.8 258 2.9 184 5.7 129 3.8 358 0 .4  250 4.6 

112 0.9 270 4.3 252 1.9 288 5.3 ae0 2.9 270 5.1 207 4 .0  287 5 . 9  278 4.8 174 4 . 9  132 2.7 35 1.0 a48 4.6 
216 1.5 255 4.6 244 3.2 288 6.5 235 3.4 260 4.4 205 4.0 280 8.8 278 0.1 159 3.8 151 2.3 195 1.4 247 4.0  
257 2 .2  261 5.0 260 4.6 282 0.9 248 4.4 280 1.9 282 3.1 274 0.4 301 4.2 150 3.2 152 3.2 207 4.4 261 6.7 
240 2 . 3  262 6.2 288 8.5  298 5.9 284 6 . 2  262 2 4  .____.___. 298 4.0 300 0.9 107 1.6 _ _ _ _ _ _ _ _ _ _  210 7 .2  _ _ _ _ _ _ _ _ _ _  
280 0.3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 5.4 . . . . . . . . . . . . . . . . . . . . .  293 3.7 _ _ _ _ _ _ _ _ _ _  97 0.6 _ _ _ _ _ _ _ _ _ _  231 10.7 _ _ _ _ _ _ _ _ _ _  -- -- 

Newark, Oakland, 1 N. J. / /  Callf. I) 
(14 m.) (8 m.) (%$.) 

Pearl Sault 
Omaha, Harbor, Pensamla, St. Louis, sagi$ke Ste. Seattle Spokane, 

(3Of3m.) of Hawaii I (24m.) (170 m.) (l,294m.) (15 m.) ($$) (14 m. ) (603 m.) (10m.) 
Nebr. Territory Fla.1 Mo. Utad ?$? Marie Wash.’ Wash. t:%?8. 

(68 m.) 
Altltnde (m.) 

m. s. 1. 

Surface _ _ _ _ _ _ _  
500 .___________ 
1,000 _ _ _ _ _ _ _ _ _ _  
1Mo 
2’ooO ._________ 
2:500 ._________ 
3,000 _ _ _ _ _ _ _ _ _ _  
4.000 _ _ _ _ _ _ _ _ _ _  
5,000 _ _ _ _ _ _ _ _ _ _  

I 

----- 
0 0 

281 0.3 340 1.6 169 
312 2.7 270 2.3 179 
305 2.8 313 3.1 210 
283 2.9 332 1 .2  230 
277 4. 1 209 1 .6  245 
277 4.7 194 2.0 269 
270 5 .4  189 5.4 299 
267 6.7 _ _ _ _ _  _ _ _ _ _  349 
257 0.0 _ _ _ _ _  _ _ _ _ _  

- se 
B - 
1.2  
4.2 
5.8 
5.3 
4. 9 
4.9 
5.2 
4.0 

----- 
- 

1.6 

2.6 
3.4 
5 .1  

10.0 
5.7 7.0 

. _  _ - _ _  

T A B L ~  5.-Maximum freeair wind velocities ( M .  P. S.), for different sections of the United States based on pilot-balloon observations during 
July 1957 

-- 
h 2  
5 s  
- 1 ”  S a  -- 

308 
312 
318 
309 
234 

281 
270 269 

I Burface to 2 , W  meters (m. a. 1.) I( Between 2,500 and 5,000 meters (m. 8.1.) ( 1  

s 
4.7 
7.6 

11.9 
8 .0  
5.2 
3.0 
2.5 
3.8 

, - - - - - 

1-1- I-I- 

- 8  n $ 8  ---- 
0 0 

154 1.0 59 
180 6.4 70 
215 0.7 78 
230 5.1 88 
267 3.1 93 
299 3.0 85 
298 4.0 104 
321 4.6 _ _  - - - - - - - - - - - - - . 

4.8 
7.9 
8.6 
6.0 
5.9 
5.0 
3.5 _ _ _ _ _  
.____ 

11- 

S S B a  ---- 
0 0 

312 1.3 201 
I 7  4.2 222 
2i0 4.2 251 
252 3.9 266 
251 2.4 283 
263 2 .5  302 
266 1.6 321 
272 2.0 330 ___- -  - -  __.- 

- 

0 * 
d - 
as 
18 
1 

10 
4 
1 
1 

14 
21 
- 

1.2 
4.9 
4 .8  
4.3 
4.0 
4.1 
4.1 
3.2 _ _ _ _  

Winnemum _ _ _ _ _ _  41.0 
Eame  _ _ _ _ _ _ _ _ _ _ _ _ _  37.2 II 

_______--- 
0 0 

156 3.0 2 1.1 108 0 .2  117 
______._____ 275 0.4 187 1.3 32 
._.____ ~ __.. 339 2.5 257 2.8 23 

157 4.0 292 3.0 234 3.9 315 
162 3 . 2  272 2.5 299 4.1 290 
199 1 .9  198 1.2 305 4.4 2% 
249 2.3 137 2.5 304 4.2 273 
255 3.8 _____.___. 314 5.4 264 
285 5.2 ..___ .____ _ _ _ _ _  -- _-_. 284 

Above 6,ooO meters (m. s. 1.) 

0.4  
1.9 
0.9 
1.3 
2.4 
3.0 

9. 5 
4.9 8.7 

_ -  
117 

212 
247 
240 
246 

238 248 

1 Malne Vermont New Hampshire Mmachmet t s  Rhode Bland. Connecticut, New York, New Jersey, Pennsylvania, and Northern Ohio. 

8 South Carolina Georgm. Florida, and Alabama. 
4 Mlchlgan Wls&~mbSin Minnesota North Dakota. and South Dakota. 
‘Indiana, hlnois, Iowb, Nebreha: Kenaas, and Missouri. 
1 Mmiasippi Arkansas Loulslana Oklahoma, Texas (except El  Paso), and Western Tennessee. 
I Montana, Ihaho, Washington. anh Oregon. 
1 Wyoming Colorado Utah Northern Nevada and Northern Oalilbrnfe. 
18outhern ballfornla,’Bouthkn Nevada, AriroM, New Mexico, and extreme Weat Texas. 

Delawke, Margiand. Virginia, Wist  Virginia, Soithern Ohio, Kentucky, Eastern Tennessee, and North Carolina. 

Direction 

--- 
8W _ _ _ _ _ _ _  
wsw----- w---- _ _ _ _ _  
W _ _ _ _ _ _ _ _ _  
NNW.---. 
WSW.---- 
SSW _ _ _ _ _ _  
WSW..--- 

ENE..--. 

Btatbn 

3 -A 

g2 8 
4 :  

3% 

9 , m  a2 

5,020 1 
10,190 19 
11,140 27 
7,910 30 

15,414 9 
12,015 29 
11,820 13 

7,920 1 

~ 

Albany. 
Oreensboro. 
Bpartanburg. 
Detroit. 
Indiampolls. 
Memphis. 
Portland. 
Modem. 
Las Vegas. 

Northeast 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
East-Central1 _ _ _ _ _ _ _ _ _ _ _  
Sou theas t ’______________  
North-Central4 _ _ _ _ _ _ _ _ _ _  
Central 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bouth-Central* _ _ _ _ _ _ _ _ _ _  
Northwast _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Weat-Central 8 _ _ _ _ _ _ _ _ _ _ _  
Southwest 1 _ _ _ _ _ _ _ _ _ _ _  _ _ _  

35.6 SW _ _ _ _ _ _ _  1,210 25 
22.0 WSW _ _ _ _ _  860 26 
22.5 E N E  _ _ _ _ _  1.400 2 
37.9 SW _ _ _ _ _ _ _  1.508 9 
% 4  W _ _ _ _ _ _ _ _ _  2465 15 
27.4 8SE _ _ _ _ _ _ _  2,110 9 
25.4 WSW-..-- 880 13 
S O  88W _ _ _ _ _ _  2,500 31 
19.3 W8W _ _ _ _ _  2 400 16 


